the choice of an adjoint field which satisfies part of the required boundary conditions. In the numerical analysis, the resulting matrix is considerably reduced (for example, compared with [3] ). The computation time is also largely reduced by taking the Maclaurin series expansion forms of the infinite sums.
The formulation shown here is rather general. It can in principle be applied to various structures involving inhomogeneous dielectric media (e.g., multiconductor transmission lines in multilayered dielectric media). Finite metallization thickness can also be considered with a modhied choice of the contour as already suggested in [3] .
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[ e.g., [11 ] , to approximate the specified filter characteristic. Note that in steps two to four, the numerical analysis technique must be applied iteratively to meet given specifications.
III. RESULTS
The calculated response of a Q-band millimeter-wave filter at 41
GHz is shown in Fig. 2 . Although the cutoff frequency of the reducedsize waveguide is 73,8 GHz, the second passband is shifted beyond 92 GHz. The dashed lines demonstrate the important feature that the filter maintains its excellent stopband characteristics even if a propagating higher-order mode of identical field symmetry is excited in the input/output guide (beyond 79 GHz).
In order to verify the computer-aided analysis and design procedure, the theoretically predicted filter is compared with measured results of a three-resonator X-band prototype (Fig. 3) . The differences in the passband response (inset of be responsible for the measured noise at beyond-X-band frequencies.
Except for these limitations, however, close agreement between theoretical and experimental data is obtained over the entire measured frequency range. This indicates that a fabrication procedure utilizing modem production facilities will cause theevanescent-mode filter to respond as predicted. Fig. 4 shows a photograph of the opened evanescent-mode Tseptum waveguide filter prototype with the feeding X-band waveguide. A split-block waveguide housing is used to sandwich the two T-septum inserts, Note that due to the high bandwidth of the T-septum waveguide, i.e., its capability to significantly reduce the cutoff frequency compared to a ridge waveguide of identical housing dimensions, the filter component is extremely small. With an overall length of less than 3/4 inches, this design is one of the most space-efficient bandpass configurations proposed so far in waveguide technology.
IV. CONCLUSIONS
The theoretical treatment of the T-septum waveguide by modematching techniques forms a powerful tool for the computer-aided design of evanescent-mode filter applications. Through the incorporation of higher-order mode interactions, the proposed model provides design data which are in close agreement with experiments as is demonstrated at the example of an X-band filter prototype.
The broadband characteristics of the T-septum waveguide make it possible, first, to improve the stopband behavior compared to common evanescent-mode configurations and, secondly, to reduce the filter size considerably. The length of the three-resonator prototype measures approximately one third of the guide wavelength at midband frequency.
